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Motivation FAA Engine Titanium Consortium goal to improve and quantify POD inspection for detecting hard alpha Empirical determination of POD for new situations is not always practical due to lack of time, test specimens (especially data on real aws), and other limited resources.
Physical models of ultrasonic signals provide a useful alternative to empirical determination but may not account for all factors and sources of variability, particularly for real aws (e.g., hard alpha inclusions).
Combining physical models of ultrasonic signals with an empirical adjustment has the potential to provide a workable methodology 2
Overview
Factors and sources of variability in UT inspection.
Comparison of physical model-based distribution and empirical distribution.
Probability integral transform.
Adjustment to account for the di erences between the model and the empirical distributions.
Example based on synthetic hard alpha aws in titanium. 
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Physical Model Probability-Integral-Transformed Synthetic Hard Alpha Data.
• Adjusted-Model Probability-Integral-Transformed Synthetic Hard Alpha Data.
• 
Concluding Remarks
Physical models provide an e ective methods for quantifying POD in situations when data on real aws is limited.
Statistical methods can beused to quantify and adjust for systematic biases and sources of variability that are not accounted for in the model.
Improved computing capabilities and continued e orts in model development will increase the needs/opportunities for the use of models to quantify NDE inspection capability.
